Objective: To analyze the age at surgery for children with biliary atresia and their survival periods without need for liver transplantation. The study was performed at Hospital de Clínicas de Porto Alegre, in Porto Alegre, state of Rio Grande do Sul, Brazil. 
Introduction
Biliary atresia (BA) is a chronic hepatic disorder which predominantly affects children and is the most common cause of neonatal cholestasis. Its etiology remains unknown, but BA probably results from a heterogeneous process in which an initial insult (whether infectious, ischemic or chronic) leads to the progressive inflammatory destruction of bile ducts in genetically susceptible patients. 1 BA is universally distributed. It is estimated that 1 in every 5,000-18,000 live births are affected by the disease. 2 Symptoms are seen in the first weeks of life and, without early treatment, evolve into chronic cholestasis, biliary cirrhosis and death within 2 years. 3 Untreated BA is fatal. The first line of treatment is portoenterostomy (PE), and the only alternative is liver transplantation. 4 The initial success of PE is important for the long-term survival of children suffering from BA. 5 The reestablishment of bile flow after PE can be assessed by the normalization or partial reduction of serum bilirubin levels. Even in patients care for these children and may be changed. 3, 5 Patient age at the time of surgery has been found to be an important prognostic factor. Patients who undergo surgery at later dates present the worst results in terms of restoration of bile flow and are subject to transplants and premature death.
The best results are found when the surgery is performed before 60 days of life. 3, 4 The objective of the present study was to assess the age of primary surgical treatment for BA and how the experience of Hospital de Clínicas de Porto Alegre (HCPA), a tertiary referral care center in the state of Rio Grande do Sul, has evolved in the past 25 years.
Methods
The medical histories of BA patients followed at HCPA from Table 1 .
Most children (79.5%) were 60 days-old or older at surgery. Only 23 (20.5%) were operated before reaching 60 days of life. Forty-five surgeries (20.5%) were performed between the 60th and 89th day of life, while the remaining 44 (39.3%)
were performed at 90 days or more. Age range frequencies differed significantly depending on the origin and the performance or not of PE (Table 2 ). There was no difference in the ratio of age ranges between the three decades studied (Table   2 and Figure 1 Survival period with native liver (Figure 2 and Table 2 ) was influenced by performance of PE and age range at time of surgery (log rank < 0.0001). All children not submitted to PE either died or underwent liver transplantation before 2 years of age. Among children submitted to PE, the survival period with native liver was 46.2% at 2 years, 33.1% at 5 years,
24.2% at 10 years and 15.3% at 20 years.
Delayed portoenterostomy -Kieling CO et al.
Discussion
There are few reports of experience with BA in Brazil, [7] [8] [9] [10] but they all share that most diagnoses (76 to 94.7%) are made after the eighth week of life. In a previous analysis of our group ten years ago, in 1997, most (73.5%) BA diagnoses were made, as in the present study, after the eighth week of life.
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Only 20% of patients were submitted to PE before 60 days of life, and there were no changes to that scenario in the three decades studied. A similar situation was recently described Experience in other countries shows that this scenario can change. In England, the rate of children operated before 60 days of life went from 18% in the seventies to 38% in the eighties and 61% in the nineties. 13 In Japan, circa 34% of patients were operated before 60 days of age in 1989, but that rate jumped to 45% after ten years. 14 In the US, recent reports indicate that 66% of children were operated before completing two months of life. 15 Median age at surgery in our series was 80.5 days, higher than both older series (61 to 69 days) 16, 17 and more recent ones (54 to 68 days). 5, 14, [18] [19] [20] [21] Only the average PE age of the Thailand series (90.3±36.4 days) was similar to that found in the present study (93.7±51.3 days).
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In the present study, patients from the countryside were significantly older at the time of surgery. Lack of access to healthcare services, lack of conditions to investigate jaundice and problems referring patients to the HCPA are possible explanations for the greater delay in diagnosis.
The rate of patients not submitted to PE in our series was higher than rates recorded in scientific literature (0.3 a 10.4%). 3, 5, [14] [15] [16] [17] [18] [19] [20] [21] [22] The presence of uncompensated cirrhosis or malformations in other organs which could rule out surgery. 3, 22 Nine patients over three months old and with advanced hepatic failure were not submitted to PE. On the other hand, some parents resisted the surgical procedure. 4, 23, 24 For three other cases without PE, religious conviction influenced the decision of parents and caretakers not to authorize the procedure, despite suitable age and clinical conditions.
Life expectancy for children with BA who did not undergo operations is 2-3 years. 3 Without liver transplantation, patients without PE included in this study survived only to the age of two. Performing PE enables a survival period which can go beyond 20 years for 20% of patients. 20, 22 were seen in Japan. 14 Survival periods for patients in our study who did not require transplantation were lower than those mentioned above, at 24 and 15% after 10 and 20 years, respectively.
As shown in several series, patient age at the time of surgery is one of the main factors for long-term survival. 3, 4, 14, 16, 17, 20, 21 In the present study, patients submitted to PE before completing 60 days of life achieved survival rates of over 50% in 5 and 10 years, similar to what has been described for other countries. 16, 20 Results from some studies have suggested that the earlier the PE, the longer the survival period with native liver in the long run. 16, 17, 21, 26 A recent study from Switzerland showed a survival period with native liver of 75% for five years when PE is performed during the first 45 days of life, decreasing to 33% when it is performed from the 46th to 75th day of life and to 11% if performed after the 75th day. for 80% of cases, similar to results seen in Canada. 26 The timely diagnosis and treatment of BA reduces the need for early liver transplantation. Due to the lack of organ donors, particularly small-sized donors, the ability to postpone transplantation increases the odds of finding a suitable organ and decreasing the need for alternative techniques, such as reducing or "splitting" grafts and transplantation from a living donor, shortening immunosuppression time and its attending long-term complications, as well as being cost-effective. 4 The pursuit of longer survival periods with native livers has led to debates over the need to make earlier diagnoses of BA. 2, 19 Currently, BA has not been included in any routine neonatal screen program. 2 Theoretically, the analyses of bile acid and bilirubin in samples collected for routine neonatal screening would be useful; however, they still have not shown themselves to be useful in clinical practice. 27 In some countries, routine BA screening has involved distributing a colored card with a stool color scale to parents. 23, [28] [29] [30] This method has shown elevated specificity for diagnosing cholestatic diseases, including BA, though with lower sensitivity than the ideal for a screening test. 2, 23, 29 The need for using this sort of card was recently shown in Taiwan, as it decreased the age of referral for neonatal cholestasis patients. 6, 24 The national rate of PE before 60 days rose from . 24 Likewise, the rate of children without jaundice 3 months after PE rose from 37% before 2000 to 59.5% with the screening program. 24 The present study indicates that there is still a long way to go to improve life expectancy for BA children in Brazil. We argue that an active strategy, such as the use of a chromatic scale comparing the color of infants' stool, should be developed to decrease delays in BA diagnosis and treatment. Since the Child's Health Record 31 (a document distributed by the Brazilian Ministry of Health to all parents of newborns) is colored, it could easily be adapted to include images and instructions of behavior for cases of hypocholic or acholic stool.
